A new additional reporter enzyme, dinoflagellate luciferase, for monitoring of gene expression in mammalian cells.
Dinoflagellate luciferase (DL) catalyses the oxidation of dinoflagellate luciferin by molecular oxygen, resulting in an electronically excited species that emits blue light (lambda(max)=474 nm). Luciferase has three catalytic domains in its single polypeptide chain (M(r)=ca. 140 kDa), and each domain (about 40 kDa) is enzymatically active when expressed individually in recombinant fusion proteins in E. coli. Thus, DL should be useful as a reporter enzyme in studies of gene expression in mammalian cells. Expression plasmids consisting of one domain of luciferase (dDL) cDNA linked to different several promoters were introduced into a series of mammalian cell lines. Following transfection, dDL activities in cell extracts were determined by a rapid light emission assay of luciferase activity. For dual and multiple reporter assays, it is possible to exchange dDL for the firefly or renilla luciferases, and use the new luciferase for control or target reporter genes. Thus, the triple-reporter assay can identify three transcriptional activities of different genes at the same time. This work establishes the DL gene as a new efficient marker of gene expression in mammalian cells.